
Click to edit Master text styles
• Second level

• Third level
• Fourth level

• Fifth level

Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the 
European Climate, Infrastructure and Environment Executive Agency (CINEA). Neither the European Union nor the granting authority can be 
held responsible for them.

Generation 5 Batteries 
for Mobility:
Advancing Europe’s Post-
Lithium Energy Future 

Andréia Santos
Senior Innovation Project Manager
F6S Innovation



Industrial 
competitiveness

Renewable energy 
integration 

Clean mobility 

Why this matters?

Batteries at the core of the transition



Why go beyond Lithium-Ion batteries?

• Higher Energy Density

• Faster Charging

• Improved Safety and Sustainability

• Longer Lifespan

• Cost Potential

• Limits in energy density

• Cost pressures

• Sustainability concerns

• Critical raw materials dependency

Lithium-Ion 
Gen-5



Materials stability 

Performance validation 

Scale-up 

Industrial readiness

Generation 5 Batteries - Key Challenges

From Lab to Market



EU Strategic Context

Next Generation 
Lithium-Sulphur 

Battery Cell

Magnesium-
Based 

Technologies

Safe and 
Sustainable 

Advanced Lithium
-Sulphur Batteries

European Collaboration Matters

• Horizon Europe 
• HORIZON-CL5-2024-D2-02-02 Post-Li-ion technologies 

and relevant manufacturing techniques for mobility 
applications (Generation 5) 

• Cross-sectoral solutions for the 
climate transition 

• Stronger EU battery ecosystem

• Support long-term strategic goals. 
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Project Presentations
ANGeLiC: ALD-Protected Li-S: The ANGeLiC 
Approach  - Dr. Markéta Zukalová

HighMag: Magnesium batteries as a key technology 
for a sustainable energy future - Dr. Yuri Surace

TALISSMAN: Lithium–Sulfur Batteries: Powering the 
Future of Safe and Sustainable Mobility - Dr. Ainhoa 
Fernandez

Challenge Blocks
Challenge Block 1 - Materials & Technology 
Breakthroughs - Dr. Damian Cupid

Challenge Block 2 - Manufacturing & Industrialisation 
Readiness - Dr. Didier Devaux

Challenge Block 3 - Gen 5 for high energy and high-
power applications - Dr. Christian Jordy

Webinar Agenda
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ALD-Protected Li-S: 
The ANGeLiC 
Approach
Dr. Markéta Zukalová
J. Heyrovsky Institute of Physical Chemistry
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Magnesium batteries 
as a key technology 
for a sustainable 
energy future
Dr. Yuri Surace 
Austrian Institute of Technology
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the Future of Safe 
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Materials & 
Technology 
Breakthroughs
Dr. Damian Cupid
Austrian Institute of Technology



What breakthroughs are needed for technology 
uptake

New 
Technologies9 R 

Framework ?

Safe and 
Sustainable

Target 
Application

Performance

Processing

Materials 
availability

Manufacturing
?



What are the risks?

• TRL Bottlenecks?

• Validation gaps?

• Policies and regulatory frameworks?

• Social acceptance?

• Industrial uptake?
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Manufacturing & 
Industrialisation 
Readiness
Dr. Didier Devaux 
French National Centre for Scientific Research



1. Foreseen Li-S Market
• Rising demand from aerospace, 

defense, and advanced mobility 
sectors is further accelerating 
market growth. 
➥ High specific energy and 
lightweight power sources over long 
cycle life alone.
➥ Align with strengths of Li-S. 

• Increased adoption in drones, 
electric aviation concepts, and 
specialized military systems.
➥ Early commercial demand 
and validate performance 
in real-world conditions.



Challenge towards commercialization

• Pouch cell failure : 
cathode capacity loss 
➥ Issues in preparing a 
uniform slurry, including 
challenges with density, 
viscosity, and solid content, 
➥ Issue with stable 
electrochemical contact 
between the active 
materials.
➥ Problematic of Li metal: 
dendrites, dead Li, passive 
layers, volume expansion, 
etc..

Ref: S. Chen et al., SM&T, 45 (2025) e01500



Cell types comparison

• Radar plots : advantage and 
disadvantages of Li-S electrolyte 

• a) Liquid electrolyte Li-S batteries (LELSB), 

• b) All solid-state Li-S batteries (ASSLSB)

• c) Liquid electrolyte with quasi-solid state 
conversion mechanism (LEQSSM) 
including cells with carbonate electrolyte, 
localized highly concentrated electrolyte 
(LHCE) or weakly solvating electrolyte (), 
and sulfurized polyacrylonitrile 
(SPAWSEN)-based cathodes,

• d) Hybrid solid state electrolyte (QSSE) 
cells with polymer (PQSSE) and inorganic 
(IQSSE) electrolytes.

Ref: Y. Shao et al., Adv. Energy Mater., 16 (2026) e03239



From academia to industry

• Scientists 
➥ very fast and achieved 
fruitful results in the past 
decades.

• Engineer
➥ Commercialization 
process of Li-S batteries very 
slow.
➥ Market almost Li-S free. 
The development of Li-S

Ref: K. Zhu et al., Front. Energy Res., 7 (2019) 123.



Current manufacturing battery line

• Main challenge to adapt 
current battery line with 
Li-S technologies ?
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Gen 5 for high energy 
and high-power 
applications
Christian Jordy 
SAFT



Introduction

High-power batteries and fast charging for mobility

• Quick charge requirements: ex

• On road: (EV, bus, trucks) : 1 to 3C

• Aviation: 1 to 6C (eVTOL, air taxis, auxiliary power unit…)

 Combining high energy and high power 

is a high-stakes challenge for mobility applications 



Pain points of Gen5 electrochemistries in delivering fast 
charging and high-rate discharge capability

High rate 
Gen 5Others ?

Cell design ?

Process?

Electrolyte ?

Metallic 

Anode ?

Cathode 
formulation ?

Active 
material ?



Q&A



Click to edit Master text styles
• Second level

• Third level
• Fourth level

• Fifth level Thank you!

Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the European Climate, 
Infrastructure and Environment Executive Agency (CINEA). Neither the European Union nor the granting authority can be held responsible for them.


	Slide 1: Generation 5 Batteries for Mobility:
	Slide 2: Why this matters? 
	Slide 3: Why go beyond Lithium-Ion batteries? 
	Slide 4: Generation 5 Batteries - Key Challenges 
	Slide 5: EU Strategic Context 
	Slide 6: Webinar Agenda
	Slide 7: ALD-Protected Li-S: The ANGeLiC Approach
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18:     Magnesium batteries as a key technology for a sustainable energy future 
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29:     Lithium–Sulphur Batteries: Powering the Future of Safe and Sustainable Mobility 
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39:      Challenge Blocks 
	Slide 40:         Materials & Technology Breakthroughs 
	Slide 41: What breakthroughs are needed for technology uptake
	Slide 42: What are the risks?
	Slide 43:     Manufacturing & Industrialisation Readiness 
	Slide 44: 1. Foreseen Li-S Market
	Slide 45: Challenge towards commercialization
	Slide 46: Cell types comparison
	Slide 47: From academia to industry
	Slide 48: Current manufacturing battery line
	Slide 49:         Gen 5 for high energy and high-power applications
	Slide 50: Introduction
	Slide 51: Pain points of Gen5 electrochemistries in delivering fast charging and high‑rate discharge capability
	Slide 52: Q&A
	Slide 53: Thank you!

